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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a larger press-fitting area 
for improved jointing strength and tensile strength, by separately 
configuring a cylindrical first tool fixed to a first horn and a column- 
like second tool fixed to a second hone. 

SOLUTION: A cylindrical first tool 12 comprising a first horn 10 for 
fixing a tool, and a prism-like second tool 13 comprising a second 
hone' 11 for fixing a tool are separately configured. Here, at the first 
tool 12, a through hole 14 in which a gold wire as a metal wire is 
allowed to penetrate is provided in the tool. Related to the second 
tool 13. the metal wire is jointed to an inner lead side with its tip 
end formed to a prism shape, and a cross-section area is large as 
the metal wire is collapsed for connection. Thus, a press-fitting area 
is large for Improved jointing strength and tensile strength. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The wire bond tool which is 
fixed to the 1st tool of the shape of a 
cylinder which it is fixed to the 1st horn, 
and the through hole which lets a metal 
wire pass is prepared in the interior, and 
is used for junction to a wire and the 
electrode of a semiconductor device, and 
the 2nd horn, has the cross section at a 
bigger head than said 1st tool, and is 
characterized by to have a wire and the 
2nd tool of the shape of a column used for 
junction of a leadframe. 
[Claim 2] The wire bond approach 
characterized by using a wire bond tool 
according to claim 1, and for the 1st tool 
performing junction to a wire and the 
electrode of a semiconductor device, and 
performing junction of a wire and a 
leadframe with the 2nd tool. 
[Claim 3] The 1st tool of the shape of a 
cylinder which it is fixed to the 1st horn, 



and the through hole which lets a metal 
wire pass is prepared in the interior, and 
is used for junction to a wire and the 
electrode of a semiconductor device. It is 
fixed to the 2nd horn and has the cross 
section at a bigger head than said 1st tool. 
The wire bond tool characterized by 
having had a bigger bore than said 1st 
tool, having held said 1st tool in said bore, 
and having a wire and the 2nd tool of the 
shape of a cylinder used for junction of a 
leadframe. 

[Claim 4] The wire bond approach 
characterized by using a wire bond tool 
according to claim 3, and for the 1st tool 
performing junction to a wire and the 
electrode of a semiconductor device, and 
performing junction to a wire and a 
leadfirame with the 2nd tool. 
[Claim 5] Wire bond equipment 
characterized by having the 2nd horn of a 
mounting beam for the 2nd tool which 
uses the 1st tool which uses between the 
electrode of a semiconductor device, and a 
leadframe for jimction on said 
semiconductor device and wire in the 
wire bond equipment which carries out 
bonding with a wire for junction on the 
1st horn of a mounting beam, and said 
leadframe and wire. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the tool used for the wire bond 
which is a part of manufacture approach 
of a semiconductor device, the wire bond 
approach which used the tool, and its 
equipment. 
[0002] 

[Description of the Prior Art] Drawing 9 
shows the configuration of the tool used 
for the wire bond of the conventional 
example, (a) is a front view, (b) is a 
bottom view, and 41 is a through hole to 
which a tool and 41- 1 let the 
sticking-bypressure section at the head 
of the tool pass, and 41-2 lets a wire pass. 
[0003] Drawing 10 (a), (b), and drawing 
11 (a) and (b) are drawings showing the 
conventional wire bond approach using 
the tool shown in drawing 9 . 
[0004] Hereafter, with reference to 
drawing 10 and drawing 11 , sequential 
explanation of the wire bond approach is 
given. 

[0005] First, as shown in drawing 10 (a), 
the head of through and a gold streak 51 
is fused for a gold streak 51 on the torch 
52 for metallic sphere formation to a tool 
41, and a metallic sphere 53 is formed. 
[0006] Next, after sticking a metallic 
sphere 53 by pressure on the aluminum 
electrode 54, a tool 41 is moved in the 
direction of arrowhead A like drawing 10 
(b), a tool 41 is further moved in the 
direction of arrowhead B by drawing 11 



(a), and a gold streak 51 is stuck by 
pressure on an inner lead 55 in the edge 
section at the head of a tool 41. 
[0007] Next, a gold streak 51 is puUed 
and cut in the direction of arrowhead C 
by the clamper 56 like drawing 11 (b). 
[0008] In addition, 57 in drawing 10 (a) 
shows a chip, and 58 shows a die pad. 
[0009] As mentioned above, it was the 
approach of joining a gold streak to the 
electrode of a semiconductor device, and 
the terminal of a leadframe with one tool. 
[0010] Drawing 12 is the block diagram of 
the equipment used in operation of the 
conventional wire bond approach. 
[0011] Like drawing 12 , X, Y - the 
camera 63 used in case the image 
recognition of the horn 62 which attaches 
movable X-Y table 61 and the wire bond 
tool 41 in each direction freely, the 
clamper 56 which carries out the clamper 
of the gold streak, the torch 52 which 
discharges at the time of metallic sphere 
formation, and a bond point required to 
carry out location appearance is 
performed -- It consists of unloaders 67 
which contain the loader 66 which 
supplies the feeder 65 which conveys the 
bonding head 64 which operates horn 62 
and a clamper 56, a leadframe, a 
substrate, etc., a leadframe, a substrate, 
etc., a leadframe, a substrate, etc. 
[0012] 

[ProblemCs) to be Solved by the 
Invention] However, when the area of the 
electrode of a semiconductor device and 
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each inter-electrode spacing become 
small by high density assembly the 
sticking-bypressure area of a joinable 
metallic sphere becomes smaller than the 
area of the electrode of a semiconductor 
device, and it is necessary to make it not 
contact the metalUc sphere and gold 
streak which were joined to the adjoining 
electrode by an above-mentioned tool and 
the above-mentioned wire bond approach. 
[0013] For this reason, the 
sticking-by-pressure area at the time of 
having to make small area of the point of 
the tool shown in drawing 9 , and joining 
a gold streak to the inner lead section of a 
leadframe became small, and there was a 
problem that bonding strength and the 
tensile strength of a gold streak fell. 
[0014] 

[Means for Solving the Problem] The 1st 
tool of the shape of a cyhnder fixed to the 
1st horn and the 2nd tool of the shape of a 
column fixed to the 2nd horn are 
constituted independently, respectively, 
the through hole for letting a metal wire 
pass inside is prepared in the 1st tool, 
and the wire bonding approach which 
used the wire bond tool joined to the 
electrode of the semiconductor device 
which suited high density assembly, and 
its tool, and its equipment are offered. 
[0015] 

[Embodiment of the Invention] Drawing 
1 is drawing showing the 1st operation 
gestalt of this invention, and drawing in 
which (a) shows the block diagram of a 



tool and (b) shows the configuration of the 
1st tool, and (c) are drawings showing the 
configxuration of the 2nd tool, 
[0016] In drawing 1 , the 1st tool 12 of the 
shape of a cylinder which has the 1st 
horn 10 which fixes a tool, and the 2nd 
pillar* shaped, for example, a prismatic 
form, tool 13 which has the 2nd horn^ 11 
which fixes a tool are constituted 
independently, respectively. 
[0017] In order to use the same thing as 
the tool which is using the 1st tool 12 
conventionally at this time, the through 
hole 14 for letting it pass, a metal wire, 
for example, a gold streak, as shown in 
the interior of a tool at drawing 1 (b), is 
formed in this 1st tool 12. 
[0018] The amplitude of the 1st horn 10 
which is fixing the 1st tool 12 is carried 
out in supersonic vibration with vibrator 
as well as the former, and it adds an 
oscillation to the 1st tool 12. 
[0019] The 2nd tool 13 makes a head like 
drawing 1 (c) a prism configiiration in 
order to join a metal wire in an iimer lead 
side (not shown), and in order to crush a 
metal wire and to make it connect, it 
needs to make the cross section larger 
than the conventional tool. 
[0020] As the cross section at this time, 
they may be 1.2 times to about 5 times of 
the cross section of the conventional tool. 
In order to connect a metal wire to an 
iimer lead similarly about this 2nd tool 
13, it is fixed in the 2nd horn 11 for 
crushing a metal wire in supersonic 
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vibration witii vibrator, and making it 
join using the 2nd horn 11. 
[0021] In case the 1st tool 12 joins the 
electrode and metallic sphere 9f a 
semiconductor device, it is used, and in 
case an inner lead is joined to a gold 
streak, it uses the 2nd tool 13. 
[0022] As mentioned above, since the 2nd 
tool with a bigger sticking by pressure 
area than the 1st tool is used in case a 
gold streak is joined to an inner lead, 
compared with the case where the 1st tool 
is used, sticking-by-pressure area is large 
and improvement in bonding strength 
and tensile strength can be aimed at. 
[0023] Drawing 2 (a), (b), (c) and dyawing 
3 (a), and (b) are drawings showing the 
2nd operation gestalt of this invention, 
and are drawing showing the wire bond 
approach which used the wire bond tool 
shown with the 1st operation gestalt. 
[0024] As shown in drawing 2 (a), the 
metalUc sphere 53 prepared at the head 
of the 1st tool 12 is joined to the 
aluminum electrode 54 prepared in the 
chip 57 fixed on the die pad 58 with a load, 
a supersonic wave, etc., as shown in 
drawing 2(b). 

[0025] At this time, a metal fuses a 
metallic sphere 53 by discharge using the 
torch 52 for metallic sphere formation 
formed beside the 1st tool 12, and it turns 
into a metallic sphere. The gold streak 51 
joined to the aluminum electrode 54 
moves to up to an inner lead 55 together 
with the 1st tool 12 moving. 



[0026] Under the present circumstances, 
the 2nd tool 13 is raised so that the next 
gold streak 51 and next metallic sphere 
53 which were already joined may not be 
contacted, 

[0027] Then, like drawing 2 (c), the 2nd 
tool 13 is dropped after the 1st tool 12 
and the 2nd tool 13 moving onto an inner 
lead 55, a load and.a supersonic wave are 
impressed to the 2nd tool 13, and an 
inner lead 55 is joined to a gold streak 51. 
[0028] After carrying out temporary 
junction of the 2nd tool 13 by a 
supersonic wave etc., it moves the 2nd 
tool 13 immediately, enlarges a 
plane -of-composition product, and makes 
this junction complete, after the 1st tool 
12 is installed in an inner lead 55. 
[0029] It is necessary to carry out the 
straight-line motion which had an 
include angle for the 2nd horn 11 which is 
fixing the 2nd tool 13 as actuation of the 
2nd tool 13 so that the head of the 2nd 
tool 13 may carry out migration as much 
as possible at the head of the 1st tool 12 
soon at this time. 

[0030] By this approach, since it can be 
used only when the 2nd tool 13 is inside 
the junction of the aluminum electrode 54 
and an inner lead 55, directivity is 
restricted. 

[0031] As shown in drawing 3 (a), after 
the 2nd tool 13 has descended, the 1st 
tool 12 is raised, a clamper 56 raises the 
1st tool 12 to closing and a pan to the 
timing which came out of the gold streak 
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51 of die length required for metallic 
sphere formation from the head of the 1st 
tool 12, and a gold streak 51 is cut. 
[0032] The 2nd tool 13 is raised in the 
original location, and it is made to go up 
to the location where the spark for 
metallic sphere formation can do the 1st 
tool 12, as shown in drawing 3 (b). 
[0033] As mentioned above, since the 2nd 
tool with a bigger sticking-bypressure 
area than the 1st tool is used in case a 
gold streak is joined to an inner lead, 
compared with the case where the 1st tool 
is used, sticking-by pressure area is large 
and improvement in bonding strength 
and tensile strength is expectable. 
[0034] moreover, each electrode of a 
semiconductor device and inner lead it 
becomes possible to use the 1st tool and 
the 2nd tool properly to dedication to the 
thing of ******** construction material, 
respectively. 

[0035] Since the effectiveness of the 
pollution control of the tool point by the 
plating on the front face of an inner lead, 
adhesion of a foreign matter, etc. is 
expectable, the stability of the 
sticking-bypressure configuration of the 
metallic sphere on aluminum electrode 
improves, and a reliable semiconductor 
device can be realized. 
[0036] Drawing 4 is drawing showing the 
3rd operation gestalt of this invention, 
and drawing in which (a) shows the block 
diagram of a tool and (b) shows the 
configuration of the 1st tool, and (c) are 



drawings showing the configuration of 
the 2nd tool. 

[0037] In this drawing, it consists of 
cyUnder-like the 1st tool 22, and the 2nd 
tool 23 of the shape of a cylinder with a 
bigger bore than the appearance of the 
1st tool 22. 

[0038] At this time, since the 1st tool 22 
uses the same thing as the tool currently 
used conventionally, the through hole 24 
for letting a metal wire hke drawing 4 (b) 
pass is formed in the interior of a tool at 
this 1st tool 22. 

[0039] The 1st horn 20 which is fixing the 
1st tool 22 vibrates in supersonic 
vibration with vibrator as well as the 
former, and adds an oscillation to the 1st 
tool 22. 

[0040] In order that the 2nd tool 23 may 
join a metal wire in an inner lead side 
(not shown), it turned to the 1st tool 22 
and concentric circiilar one, installed the 
big through hole 25, and has held the 1st 
tool 22 in the through hole 25 so that all 
directivity may be given. 
[0041] It is necessary to give a 50micro ■ 
about SOOmicro clearance so that the 1st 
tool 22 may not be contacted, even if the 
2nd tool 23 moves up and down again so 
that it may be uninfluential, even if the 
1st tool 22 carries out supersonic 
vibration as a clearance between this 2nd 
tool 23 and the 1st tool 22. 
[0042] When making it join in an inner 
lead side, in order to crush a metal wire 
and to make it join, the 2nd tool 23 needs 
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to take a large area which crushes a 
metal wire, rather than the 1st tool 22, 
thickens thickness at the head of a tool 
1.2 times to about 5 times, and 
constitutes it from the 1st tool 22. 
[0043] In case the 1st tool 22 joins the 
electrode and metalhc sphere of a 
semiconductor device, it is used, and in 
case an inner lead is joined to a gold 
streak, it uses the 2nd tool 23. 
[0044] As mentioned above, in case a gold 
streak is joined to an inner lead, since the 
2nd tool with a bigger 
sticking-by-pressure area than the 1st 
tool is used, compared with the case 
where the 1st tool is used, 
sticking-by-pressure area is large and 
improvement in bonding strength and 
tensile strength can be expected. 
[0045] Moreover, since it is cylindrical, 
there is no limit in the wiring direction of 
a gold streak, and a degree of freedom is 
obtained. 

[0046] Drawing 5 (a), (b), and drawing 6 
(a) and (b) are drawings showing the 4th 
operation gestalt of this invention, and 
are drawing showing the wire bond 
approach which used the wire bond tool 
shown with the 3rd operation gestalt. 
[0047] As shown in drawing 5 (a), the 
head of through and a gold streak 51 is 
fused for a gold streak 51 to the 1st tool 
22, and a metallic sphere 53 is made. 
[0048] As shown in drawing 5 (b), a load 
and a supersonic wave are added to the 
1st tool 22, and the aluminimi electrode 



54 of a chip 57 is joined to a metallic 
sphere 53. 

[0049] In that case, the 2nd tool 23 is 
raised so that tJie next gold streak 51 and 
next metallic sphere 53 which were 
already joined may not be contacted. 
[0050] Then, as are shown in drawing 6 
(a) after moving onto an inner lead 55, 
and the 2nd tool 23 is dropped, and a load 
and a supersonic wave are added to the 
2nd tool 23 and shown i n drawing 6 (b), 
an inner lead 55 is joined to a gold streak 
51. 

[0051] As mentioned above, since the 2nd 
tool with a bigger sticking-bypressiire 
area than the 1st tool is used in case a 
gold streak is joined to an inner lead, 
compared with the case where the 1st tool 
is used, sticking-by-pressure area is large 
and improvement in bonding strength 
and tensile strength is expectable. 
[0052] Moreover, since the XY direction 
has the 1st tool and 2nd tool on the same 
shaft, compared with the 2nd operation 
gestalt, the travel of the tool in the case of 
bonding is short, and ends, and speedup 
of bonding time amount can be aimed at. 
[0053] Drawing 7 is drawing showing the 
5th operation gestalt of this invention, 
and is the block diagram of the 
equipment used in operation of the wire 
bond approach shown with the 4th 
operation gestalt. 

[0054] this equipment - X ahd Y - X 
freely movable in each direction The 
tool of 61 or 2 kinds of Y tables The 1st 
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horn 20 attached, respectively, the 2nd 
horn 21, and a gold streak At the time of 
the clamper 56 to clamp and metallic 
sphere formation, discharge the image 
recognition of the torch 52 to perform and 
a bond point required carrying out 
location appearance In case it carries out, 
it consists of a loader 66 which suppUes 
the feeder 65 ^hich conveys the camera 
63 to be used, the bonding head 64 which 
operates a horn clamper, a leadframe, a 
substrate, etc., a leadframe, a substrate, 
etc., and an unloader 67 to contain, 
[0055] Moreover, in using it for operation 
of the wire bond approach shown with the 
2nd operation gestalt, it becomes 
realizable by adding the stage 68 which 
makes a feeder 65 rotate the substrate 
which carries out bonding. 
[0056] Drawing 8 is equipment 
configuration drawing in which showing 
the condition of having equipped with the 
1st tool and 2nd tool in the case of using 
it for operation of the wire bond approach 
shown with the 2nd operation gestalt and 
which was expanded in part. 
[0057] With the 2nd operation gestalt, the 
1st tool 12 and 2nd tool 13 which were 
fixed beside the 1st horn 10 by the 2nd 
horn 11 and them are installed. This 2nd 
horn 11 has an include angle to a 
perpendicular direction, and when 
making it join to an inner lead, it 
constitutes it so that the 1st tool 12 and 
2nd tool 13 can arrange to near. 
[0058] As other structures, it is the same 



as the structure shown in drawing 7 . 
[0059] As mentioned above, it becomes 
possible to reahze the wire bond approach 
of the 2nd operation gestalt and the 4th 
operation gestalt. 
[0060] 

[Effect of the Invention] Since the 2nd 
tool with a bigger sticking-by-pressure 
area than the 1st tool is used in case a 
gold streak is joined to an inner lead 
according to this invention as explained 
to the detail above, compared with the 
case where the 1st tool is used, 
sticking by-pressiu-e area is large and 
improvement in bonding strength and, 
tensile strength can be aimed at. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll Drawing showing tiie 1st 
operation gestalt of this invention. 
[Drawing 2l Drawing showing the 2nd 
operation gestalt of this invention (the l). 
[Drawing 3] Drawing showing the 2nd 
operation gestalt of this invention (the 2). 
[Drawing 4l Drawing showing the 3rd 
operation gestalt of this invention. 
[Drawing 5l Drawing showing the 4th 
operation gestalt of this invention (the l). 
[Drawing 6l Drawing showing the 4th 
operation gestalt of this invention (the 2). 
[Drawing 7l The block diagram of the 
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equipment in which the 5th operation 
gestalt of this invention is shown. 
[Drawing 81 The block diagram of the 
equipment concerning the 2nd operation 
gestalt of this invention. 
[Drawing 9l Drawing showing the 
configuration of the conventional tool. 
[Drawing lOl Drawing showing the 
conventional wire bond approach (the l). 
[Drawing 111 Drawing showing the 
conventional wire bond approach (the 2). 
[Drawing 12l The block diagram of 
conventional wire bond equipment. 
[Description of Notations] 

10 20 The 1st horn 

11 21 the 2nd horn 

12 22 The 1st tool 

13 23 The 2nd tool 

14, 24, 25 Through hole 

51 CJold Streak 

52 Torch for MetaUic Sphere Formation 

53 MetaUic Sphere 

54 Aluminum Electrode 

55 Inner Lead 

56 Clamper 

57 Chip 

58 Die Pad 
61 X-Y Table 

63 Camera 

64 Bonding Head 

65 Feeder 

66 Loader 

67 Unloader 

68 Stage 



[Translation done.] 
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